sVEGFR-2 and its Role in Lymphangiogenesis Modulation by Ambati, Jayakrishna & Albuquerque, Romulo J.
University of Kentucky
UKnowledge
Ophthalmology and Visual Science Faculty Patents Ophthalmology and Visual Science
9-30-2014
sVEGFR-2 and its Role in Lymphangiogenesis
Modulation
Jayakrishna Ambati
University of Kentucky, jayakrishna.ambati@uky.edu
Romulo J. Albuquerque
University of Kentucky, rjalbu2@uky.edu
Right click to open a feedback form in a new tab to let us know how this document benefits you.
Follow this and additional works at: https://uknowledge.uky.edu/ophthalmology_patents
Part of the Ophthalmology Commons
This Patent is brought to you for free and open access by the Ophthalmology and Visual Science at UKnowledge. It has been accepted for inclusion in
Ophthalmology and Visual Science Faculty Patents by an authorized administrator of UKnowledge. For more information, please contact
UKnowledge@lsv.uky.edu.
Recommended Citation
Ambati, Jayakrishna and Albuquerque, Romulo J., "sVEGFR-2 and its Role in Lymphangiogenesis Modulation" (2014).
Ophthalmology and Visual Science Faculty Patents. 9.
https://uknowledge.uky.edu/ophthalmology_patents/9
USOO8846386B2 
(12) United States Patent (10) Patent N0.: US 8,846,386 B2 
Ambati et a]. (45) Date of Patent: Sep. 30, 2014 
(54) SVEGFR-2 AND ITS ROLE IN (52) US. Cl. 
LYMPHANGIOGENESIS MODULATION CPC .......... .. C07K 14/71 (2013.01); G01N 2500/02 
(2013.01); A61K 38/00 (2013.01); G01N 
(75) Inventors: Jayakrishna Ambati, Lexington, KY 2333/7] (201301); G01N33/566 (201301); 
(US); Rumulo J. C. Albuquerque, G01N33/574 (201301) 
Lexington KY (Us) USPC ...................................... .. 435/320.1; 435/325 
3 (58) Field of Classi?cation Search 
(73) Assignee: University of Kentucky Research None _ _ _ 
Foundation, Lexington, KY (Us) See application ?le for complete search history. 
(56) References Cited 
( * ) Notice: Subject to any disclaimer, the term of this 
patent is extended or adjusted under 35 US PATENT DOCUMENTS 
U'S'C' 15403) by 1015 days' 2010/0075891 A1 * 3/2010 Ayalon-Soffer et a1. ........ .. 514/2 
(21) Appl' NO‘ 12/338’728 FOREIGN PATENT DOCUMENTS 
(22) Filedi Dec- 181 2008 W0 WO 01/31346 * 5/2001 ........... .. G01N 33/68 
(65) Prior Publication Data * Cited by exammer 
Us 2009/0186376 A1 Jul. 23, 2009 Primary Examiner * Celine Qian 
(74) Attorney, Agent, or Firm * Crowell & Moring LLP 
(57) ABSTRACT 
Related U‘S‘Apphcatlon Data Disclosed herein are nucleic acid molecules comprising a 
(60) Provisional application No. 61/014,634, ?led on Dec. nuCIeOtide sequence Of SVEGF'Z, ProminS enCOded by those 
18, 2007_ sequences and antibodies that bind to the protein. Also dis 
closed are methods for inhibiting or enhancing expression or 
(51) Int_ CL activity of sVEGFR-2 and methods for inhibiting graft rej ec 
C12N15/63 (200601) tion, particularly cornea graph rejection. Also described are 
C1 2N 15/85 (200601) methods for inhibiting lymphangiogenesis and lymphatic 
C07K14/71 (2006 01) endothelial cell proliferation by administering an effective 
G0 1N 33/566 (200601) amount of sVEGFR-2 and methods for treating lymphedema 
G0 1N 33/5 74 (2006:01) by inhibiting the activity of sVEGFR-2. 
A61K 38/00 (2006.01) 4 Claims, 32 Drawing Sheets 

US. Patent Sep. 30, 2014 Sheet 2 0f 32 US 8,846,386 B2 
Figure 1 (continued) 
ATTGATCTTTGCTTGCTTACTGCCGTAATTTTAGTCAGAGAACACACTGGCACATACAAGGT 
GGTCAATGGGATACCTGCTTCATGAAAAGTGTGATGAGGGTCTGAATTTAAGATCTAGAAGA 
TTCCACGGAAGGGGTGCCACACTCATTGCCTGTACTCCTCTGGTAGCCTATGTGGTCTGCAG 
TAGGTGAAGTTCAGTGAGATAAGTTTGGGATTAGAAAAAAAAAACTTTCACATTTCCTGTGG 
GGATGCTAGCCTGTCTTGTCTAACCTTGTACTTTGCACAAAACCTAGGCAATCTCTGCTCTG 
AGGATATCTGGTGAGTTTAGGAGGCATCTCTGTGCTTTTTTCCTGCCATTTTCTCCTTTCTT 
TGTTGTGCTCTCTGAGGTTCTCGTGATGTGCATCTTCTCTGGTTTATAGTGTGAGAAAGGTG 
AACTGCCCAGGCTAACTAATCTACATCAACATTTTACATGAATATCATTTTTAAGTGCTTTG 
GCTTATCTGAGGGGGTGTTTGAAAATAGATGCTAACATATGATTGTTATTAAAAAGAAACTT 
GGGGACAGAAGGACAGATGTTTCTGAGTGAAGTTGTTCCCAAGACCCTAGAGATCACACCAC 
ACATAGGACCCGTTATATCAGGTTAACAGTAGCTGATCCAGATGAGGGCAAGTTTAGAAGGG 
AGCTCTGGGCTTAGCCATGACCAGGAAGTTTCCTATCACAGTCAGTGGGTATGCTTCTATAA 
GGATGCCTCTGTTGTTTCCAAAACTCTGTTCTTGGAAGTAGGCCAGAGCCAAGTACACTTGT 
TTAAACTCTGATATATATAGTACATGGTGGAAATGACCACGTTCTGCTAAGTGTGGAAGAGA 
TTCTCTCAACATGATTCTTCQTGAQQQTCATCAATGTTTCTACTGCAGTTGGGTGATTTTCA 
GGAGCACGGTAAAGCTCAGGCTTTGCTGTCCATGTAGACAAATGGCCTTGGCTTTTCGTAGG 
ATATTATTGTTTGGTTTGTGTTTGAGTGGAAAéCACGAAGGAGTTTTAGGCCCATCAGACTC 
TACTATTATCTCAACCATTTACTTAGTTATAGGGTAAGGTGCTTAACCTGGACTGCAA$CAC 
ATCACATAAAAATAAGGCTAATGGCGTGGCTCTCATTATATGTGACTGACAGTAAATATTAG 
AAATGATATAGTTATCCAAAGTTATGTAAGTCACTCCTTACATAATTGTCCTGAAGTTTTGT 
CTTTCCTAAGGGAAAACATGAATTTTACTCTTAGAGGCTACAACTTTCCAGAGAAGAAGTTA 
CTCTTAGGGAAAGCCTTGTGGAATTGGAGGGAAATAAATCCTCTAACCTGAATAAAACCATC 
CCCAAAGAAag?A&AA%kAQAA&RAAAAQ&§AARAAAAAA 
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ATGGAGAGCAAGGCGCTGCTAGCTGTCGCTCTGTGGTTCTGCGTGGAGACCCGAGCCGCCTC 
TGTGGGTTTGCCTGGCGATTTTCTCCATCCCCCCAAGCTCAGCACACAGAAAGACATACTGA 
CAATTTTGGCAAATACAACCCTTCAGATTACTTGCAGGGGACAGCGGGACCTGGACTGGCTT 
TGGCCCAATGCTCAGCGTGATTCTGAGGAAAGGGTATTGGTGACTGAATGCGGCGGTGGTGA 
CAGTATCTTCTGCAAAACACTCACCATTCCCAGGGTGGTTGGAAATGATACTGGAGCCTACA 
AGTGCTCGTACCGGGACGTCGACATAGCCTCCACTGTTTATGTCTATGTTCGAGATTACAGA 
TCACCATTCATCGCCTCTGTCAGTGACCAGCATGGCATCGTGTACATCACCGAGAACAAGAA 
CAAAACTGTGGTGATCCCCTGCCGAGGGTCGATTTCAAACCTCAATGTGTCTCTTTGCGCTA 
GGTATCCAGAAAAGAGATTTGTTCCGGATGGAAACAGAATTTCCTGGGACAGCGAGATAGGC 
TTTACTCTCCCCAGTTACATGATCAGCTATGCCGGCATGGTCTTCTGTGAGGCAAAGATCAA 
TGATGAAACCTATCAGTCTATCATGTACATAGTTGTGGTTGTAGGATATAGGATTTATGATG 
TGATTCTGAGCCCCCCGCATGAAATTGAGCTATCTGCCGGAGAAAAACTTGTCTTAAATTGT 
ACAGCGAGAACAGAGCTCAATGTGGGGCTTGATTTCACCTGGCACTCTCCACCTTCAAAGTC 
TCATCATAAGAAGATTGTAAACCGGGATGTGAAACCCTTTCCTGGGACTGTGGCGAAGATGT 
TTTTGAGCACCTTGACAATAGAAAGTGTGACCAAGAGTGACCAAGGGGAATACACCTGTGTA 
GCGTCCAGTGGACGGATGATCAAGAGAAATAGAACATTTGTCCGAGTTCACACAAAGCCTTT 
TATTGCTTTCGGTAGTGGGATGAAATCTTTGGTGGAAGCCACAGTGGGCAGTCAAGTCCGAA 
TCCCTGTGAAGTATCTCAGTTACCCAGCTCCTGATATCAAATGGTACAGAAATGGAAGGCCC 
ATTGAGTCCAACTACACAATGATTGTTGGCGATGAACTCACCATCATGGAAGTGACTGAAAG 
AGATGCAGGAAACTACACGGTCATCCTCACCAACCCCATTTCAATGGAGAAACAGAGCCACA 
TGGTCTCTCTGGTTGTGAATGTCCCACCCCAGATCGGTGAGAAAGCCTTGATCTCGCCTATG 
GATTCCTACCAGTATGGGACCATGCAGACATTGACATGCACAGTCTACGCCAACCCTCCCCT 
GCACCACATCCAGTGGTACTGGCAGCTAGAAGAAGCCTGCTCCTACAGACCCGGCCAAACAA 
GCCCGTATGCTTGTAAAGAATGGAGACACGTGGAGGATTTCCAGGGGGGAAACAAGATCGAA 
GTCACCAAAAACCAATATGCCCTGATTGAAGGAAAAAACAAAACTGTAAGTACGCTGGTCAT 
CCAAGCTGCCAACGTGTCAGCGTTGTACAAATGTGAAGCCATCAACAAAGCGGGACGAGGAG 
AGAGGGTCATCTCCTTCCATGTGATCAGGGGTCCTGAAATTACTGTGCAACCTGCTGCCCAG 
CCAACTGAGCAGGAGAGTGTGTCCCTGTTGTGCACTGCAGACAGAAATACGTTTGAGAACCT 
CACGTGGTACAAGCTTGGCTCACAGGCAACATCGGTCCACATGGGCGAATCACTCACACCAG 
TTTGCAAGAACTTGGATGCTCTTTGGAAACTGAATGGCACCATGTTTTCTAACAGCACAAAT 
GACATCTTGATTGTGGCATTTCAGAATGCCTCTCTGCAGGACCAAGGCGACTATGTTTGCTC 
TGCTCAAGATAAGAAGACCAAGAAAAGACATTGCCTGGTCAAACAGCTCATCATCCTAGGTA 
TGGAGGCATCCCTGGGTGACAGAATTGCAATGCCTTQA 
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ATGCAGAGCAAGGTGCTGCTGGCCGTCGCCCTGTGGCTCTGCGTGGAGACCCGGGCCGCCTC 
TGTGGGTTTGCCTAGTGTTTCTCTTGATCTGCCCAGGCTCAGCATACAAAAAGACATACTTA 
CAATTAAGGCTAATACAACTCTTCAAATTACTTGCAGGGGACAGAGGGACTTGGACTGGCTT 
TGGCCCAATAATCAGAGTGGCAGTGAGCAAAGGGTGGAGGTGACTGAGTGCAGCGATGGCCT 
CTTCTGTAAGACACTCACAATTCCAAAAGTGATCGGAAATGACACTGGAGCCTACAAGTGCT 
TCTACCGGGAAACTGACTTGGCCTCGGTCATTTATGTCTATGTTCAAGATTACAGATCTCCA 
TTTATTGCTTCTGTTAGTGACCAACATGGAGTCGTGTACATTACTGAGAACAAAAACAAAAC 
TGTGGTGATTCCATGTCTCGGGTCCATTTCAAATCTCAACGTGTCACTTTGTGCAAGATACC 
CAGAAAAGAGATTTGTTCCTGATGGTAACAGAATTTCCTGGGACAGCAAGAAGGGCTTTACT 
ATTCCCAGCTACATGATCAGCTATGCTGGCATGGTCTTCTGTGAAGCAAAAATTAATGATGA 
AAGTTACCAGTCTATTATGTACATAGTTGTCGTTGTAGGGTATAGGATTTATGATGTGGTTC 
TGAGTCCGTCTCATGGAATTGAACTATCTGTTGGAGAAAAGCTTGTCTTAAATTGTACAGCA 
AGAACTGAACTAAATGTGGGGATTGACTTCAACTGGGAATACCCTTCTTCGAAGCATCAGCA 
TAAGAAACTTGTAAACCGAGACCTAAAAACCCAGTCTGGGAGTGAGATGAAGAAATTTTTGA 
GCACCTTAACTATAGATGGTGTAACCCGGAGTGACCAAGGATTGTACACCTGTGCAGCATCC 
AGTGGGCTGATGACCAAGAAGAACAGCACATTTGTCAGGGTCCATGAAAAACCTTTTGTTGC 
TTTTGGAAGTGGCATGGAATCTCTGGTGGAAGCCACGGTGGGGGAGCGTGTCAGAATCCCTG 
CGAAGTACCTTGGTTACCCACCCCCAGAAATAAAATGGTATAAAAATGGAATACCCCTTGAG 
TCCAATCACACAATTAAAGCGGGGCATGTACTGACGATTATGGAAGTGAGTGAAAGAGACAC 
AGGAAATTACACTGTCATCCTTACCAATCCCATTTCAAAGGAGAAGCAGAGCCATGTGGTCT 
CTCTGGTTGTGTATGTCCCACCCCAGATTGGTGAGAAATCTCTAATCTCTCCTGTGGATTCC 
TACCAGTACGGCACCACTCAAACGCTGACATGTACGGTCTATGCCATTCCTCCCCCGCATCA 
CATCCACTGGTATTGGCAGTTGGAGGAAGAGTGCGCCAACGAGCCCAGCCAAGCTGTCTCAG 
TGACAAACCCATACCCTTGTGAAGAATGGAGAAGTGTGGAGGACTTCCAGGGAGGAAATAAA 
ATTGAAGTTAATAAAAATCAATTTGCTCTAATTGAAGGAAAAAACAAAACTGTAAGTACCCT 
TGTTATCCAAGCGGCAAATGTGTCAGCTTTGTACAAATGTGAAGCGGTCAACAAAGTCGGGA 
GAGGAGAGAGGGTGATCTCCTTCCACGTGACCAGGGGTCCTGAAATTACTTTGCAACCTGAC 
ATGCAGCCCACTGAGCAGGAGAGCGTGTCTTTGTGGTGCACTGCAGACAGATCTACGTTTGA 
GAACCTCACATGGTACAAGCTTGGCCCACAGCCTCTGCCAATCCATGTGGGAGAGTTGCCCA 
CACCTGTTTGCAAGAACTTGGATACTCTTTGGAAATTGAATGCCACCATGTTCTCTAATAGC 
ACAAATGACATTTTGATCATGGAGCTTAAGAATGCATCCTTGCAGGACCAAGGAGACTATGT 
CTGCCTTGCTCAAGACAGGAAGACCAAGAAAAGACATTGCGTGGTCAGGCAGCTCACAGTCC 
TAGGTAGGGAGACAATTCTGGATCATTGTGCAGAG?CAGTTGGAATGCCTEéé 

US. Patent Sep. 30, 2014 Sheet 7 0f 32 US 8,846,386 B2 
Figure 6 
ATGGCGAGCAAGGTGCTGCTGGCCGTCGCCCTGTGGCTCTGCGTGGAGACCCGGGCCGCCTC 
TGTGGGTTTGCCTAGTGTTTCTCTTGATCTGCCCAGGCTCAGCATACAAAAAGACATACTTA 
CAATTAAGGCTAATACAACTCTTCAAATTACTTGCAGGGGACAGAGGGACTTGGACTGGCTT 
TGGCCCAATAATCAGAGTGGCAGTGAGCAAAGGGTGGAGGTGACTGAGTGGAGCGATGGCCT 
CTTCTGTAAGACACTCACAATTCCAAAAGTGATCGGAAATGACACTGGAGCCTACAAGTGCT 
TCTACCGGGAAACTGACTTGGCCTCGGTCATTTATGTCTATGTTCAAGATTACAGATCTCCA 
TTTATTGCTTCTGTTAGTGACCAACATGGAGTCGTGTACATTACTGAGAACAAAAACAAAAC 
TGTGGTGATTCCATGTCTCGGGTCCATTTCAAATCTCAACGTGTCACTTTGTGCAAGGTACC 
CAGAAAAGAGATTTGTTCCTGATGGTAAQAGAATTTCCTGGGACAGCAAGAAGGGCTTTACT 
ATTCCCAGCTATATGATCAGCTATGCTGGCATGGTCTTCTGTGAAGCAAAAATTAATGATGA 
AAGTTACCAGTCTATTATGTACATAGTTGTGGTTGTAGGGTATAGGATTTATGATGTGGTTC 
TGAGTCCGTCTCATGGAGTTGAACTATCTGTTGGAGAGAAGCTTGTCTTAAATTGTACAGCA 
AGAACTGAACTAAATGTGGGGATTGACTTCAACTGGGAATACCCTTCTTCGAAGCATCAGCA 
TAAGAAACTTGTAAACCGAGATCTAAAAACCCAGTCTGGGAGTGAGATGAAGAAATTTTTGA 
GCACCTTAACTATAGATGGTGTAACCCGGAGTGACCAAGGATTGTACACCTGTGCAGCGTCC 
AGTGGGCTGATGACCAAGAAGAACAGCACATTTGTCAGGGTCCATGAAAAACCTTTTGTTGC 
TTTTGGAAGTGGCATGGAATCTCTGGTGGAAGCCACGGTGGGGGAGCGTGTCAGAATCCCTG 
TGAAGTACCTTGGTTACCCGCCCCCAGAAATAAAATGGTATAAAAATGGAATACCCCTTGAG 
TCCAATCACACAGTTAAAGTGGGGCATGTGCTGACGATCATGGAAGTGAGCGAAAGAGACAC 
AGGAAATTACACTGTCATCCTTACCAATCCCATTTCAAAGGAGAAGCAGAGTCACGTGGTCT 
CTCTGGTTGTGTATGTCCCACCCCAGATTGGTGAGAAATCTCTGATCTCTCCTGTGGATTCC 
TACCAGTACGGCACCACTCAAACGCTGACATGTACGGTCTACGCTATTCCTCCCCCGCATCA 
~CATCCACTGGTATTGGCAGTTGGAGGAAGAGTGCCCCAACGAGCCCAGCCAAGCTGTCTCAG 
TGACAAACCCATACCCTTGTGAAGAATGGAGAAGTGTGGAGGACTTCCAGGGAGGAAATAAA 
ATTGAAGTCAATAAAAATCAATTTGCTCTAATTGAAGGAAAAAACAAAACTGTAAGTACCCT 
TGTTATCCAAGCGGCAAATGTGTCAGCTTTGTACAAATGTGAAGCGGTCAACAAAGTCGGGA 
vGAGGAGAGAGGGTGATCTCCTTCCATGTTACCAGGGGTCCTGAAATTACTTTGCAACCTGAC 
TTGCAGCCCACTGAACAGGAGAGCGTGTCTTTGTGGTGCACTGCAGACAAATCTACATTTGA 
GAACCTCACATGGTACAAGCTTGGCCCACAGCCTCTGGCAGTCCACGTGGGAGAGTTGCCCA 
CACCTGTTTGCAAGAACTTGGATACTCTTTGGAAATTGAATGCCACTATATTCTCTAATAGC 
ACAAATGACATTTTGATCATGGAGCTTAAGAATGCATCCTTGCAGGACCAAGGAGACTATGT 
CTGCGTTGC.CAAGACAGGAAGACCAAGAAAAGACATTGCGTGGTCAGGCAGCTCACAGTCC 
TCGGTAGGGAGACAATTCTGGATCATTGTGTAGGGGCAGTTGGAATGCCTgéé 
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ATGGAGAGCAGGGCGCTGCTAGCTGTCGCTCTGTGGTTCTGCGTGGAGACCCGAGCCGCCTC 
TGTGGGTTTGCCTGGCGATTCCCTCCATCCACCCAAGCTCAGCACACAAAAAGACATACTTA 
CAATTTTGGCAAATACAACCCTTCAGATTACTTGCAGGGGACAGAGGGACCTGGATTGGCTT 
TGGCCCAACACTCCGCGTGACTCTGAGGAAAGGGTGTTGGTGACTGAGTGTGGCGACAGTAT 
CTTCTGCAAGACACTCACAGTTCCCAGAGTGGTTGGAAATGATACTGGAGCCTACAAGTGCT 
TCTATCGGGACACCGATGTCTCCTCCATCGTTTATGTCTATGTTCAAGATCACAGGTCACCA 
TTCATCGCCTCTGTCAGTGACGAGCATGGCATCGTGTACATCACTGAGAACAAGAACAAAAC 
TGTGGTGATCCCATGCCGAGGGTCGATTTCAAACCTCAACGTGTCACTTTGTGCTAGGTATC 
CAGAAAAGAGATTTGTTCCGGATGGAAACAGAATTTCCTGGGACAGCGAGAAAGGCTTTACT 
ATCCCCAGTTACATGATCAGCTATGCCGGCATGGTCTTCTGTGAGGCAAAGATTAATGATGA 
AACGTATCAGTCTATCATGTACATAGTTCTGGTTGTAGGATATAGGATTTATGATGTGGTCC 
TGAGCCCCCCTCATGAAATTGAGCTATCTGCCGGAGAAAAGCTTGTCTTAAATTGTACAGCA 
AGAACAGAGCTCAACGTGGGGCTTGATTTCAGCTGGCAATTCCCGTCCTCAAAGCATCAGCA 
TAAGAAGATTGTAAACCGGGATGTGAAATCCCTTCCTGGGACTGTGGCAAAGATGTTTTTGA 
GCACCTTGACCATAGACAGTGTGACCAAGAGTGACCAAGGAGAATACACCTGCACAGCGTAC 
AGTGGACTGATGACCAAGAAAAATAAAACATTTGTCCGAGTTCATACAAAACCTTTTATTGC 
TTTTGGTAGCGGGATGAAATCTTTGGTGGAAGCCACTGTGGGCAGCCAAGTCCGAATCCCTG 
TGAAGTATCTCAGTTACCCAGCTCCTGATATCAAATGGTACAGAAATGGACGACCCATTGAG 
TCCAATTACACAATGATCGTTGGTGATGAACTCACCATCATGGAAGTGAGTGAAAGAGATGC 
GGGAAACTACACGGTCATCCTCACCAATCCCATTTCAATGGAGAAACAGAGCCACATGGTCT 
CTCTGGTTGTGAATGTTCCACCCCAGATCGGTGAGAAAGCCTTGATCTCTCCTATGGATTCC 
TACCAGTATGGCACCATGCAGACGCTGACATGCACAGTCTATGCCAACCCTCCCCTGCACCA 
CATCCAATGGTACTGGCAGCTAGAAGAAGCATGCTCCTACAGGCCCAGCCAAACAAACCCAT 
ATACTTGTAAAGAATGGAGACACGTGAAGGATTTCCAGGGGGGAAATAAGATCGAAGTCACC 
AAAAACCAATATGCCCTAATTGAAGGAAAAAACAAAACTGTAAGTACTCTGGTCATCCAGGC 
TGCCTACGTGTCCGCATTATACAAATGTGAAGCCATCAACAAAGCAGGACGAGGAGAGAGGG 
TCATCTCCTTCCATGTGATCAGGGGTCCTGAAATTACTGTCCAGCCTGCTACCCAGCCAACC 
GAGCGGGAGAGTATGTCTTTATTGTGCACTGCAGATAGAAACACGTTTGAGAACCTCACGTG 
GTACAAGCTTGGCTCACAGGCAACATCGGTCCACATGGGCGAATCACTCACACCAGTTTGCA 
AGAACTTGGACGCTCTTTGGAAACTGAATGGCACCGTGTTTTCTAACAGCACAAACGACATC 
TTGATTGTGGCATTCCAGAATGCCTCCCTGCAGGACCAAGGCAACTATGTCTGCTCTGCTCA 
AGACAAGAAGACCAAGAAAAGACATTGCCTAGTCAAGCAGCTCGTCATCCTAGGTATGGAGG 
GACCCCTGGTTGATGGGGTTGCAATGCCTEEQ 
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ATGGAGAGCAAGGCGCTGCTGGCCCTTGCTCTGTGGCTCTGCGTGGAGACCCGGGCTGCCTC 
TGTGGGTTTTTCTAGTGTTTCCCTTGATCCCCCCAGGCTCAGCATCCAAAAAGACATACTTA 
GAGTTATGGCTAACACAACGCTTCAGATTACTTGCAGGGGTCAGAGGGACTTGCAGTGGCTC 
TGGCCCAACAATCAGAGCAGCTCTGAGAAAAGAGTGGAGGTCACAGACTGCAGTGATGGCGT 
CTTCTGTAAGATGCTCACAATTTCAGAAGTGATTGGAAATGATACTGGAGCCTACAAGTGCT 
TCTACCAGGACACTGACATGGGCTCCGTTCTTTATGTGTATGTTCAAGATTACAGGTCTCCG 
TTTATTGCTTCTGTTAGCGACCAGCATGAAGTTGTGTACATCACTGAGAACAAAAACAAAAC 
TGTGGTGATTCCGTGTTTGGGGACTGTTTCAGACCTCAATGTGTCACTCTGTGCAAGGTATC 
CAGAAAAAAGATTTGTACCTGATGGTAACAGAATTTCCTGGGACAGCCAGAAAGGCTTCAGT 
ATTCCCAGCTATATGATCAGTTATGCTGGCGTGGTCTTCTGCGAAGCAAAAATCAATGATGA 
AAGTTACCAGTCTATTATGTACATAATTGTGGTTATAGGGTACAAGATTTATGATGTGGTTC 
TGAGCCCCCCTCACGGAGTCGAGCTGTCTGTTGGAGAGAAGCTCATCTTAAACTGTACGGCA 
AGAACTGAGCTAAATGTGGGGATCGACTTCCACTGGGAATACCCTTCTTTGAAGCATCAGCA 
TAAAAAACTTATAAACCGGGACCTAAAAACCCAGTCTGGGACTGAAATGAAGAAGTTTTTGA 
GCACCTTGACTATAGATGGTGTAACCCGGAGTGACCAGGGGTGGTATATCTGTGCAGCTTCC 
AGTGGGCTGATGACCAAGAAGAACAGCACGTTTGTCCGGGTACATGAAAAGCCTTTTGTTGC 
TTTCGGTAGTGGCATGGAATCCTTGGTGGAAGCCACCGTGGGGGAACGTGTGAGAGTCCCTG 
TCAAGTACCTTGGTTACCCTCCTCCAGAAATAAAATGGTATAAAAATGGAAGACCCATTGAG 
TCCAATCACACAGTTAAAGTGGGACATGTGCTGACTATTATGGAAGTGAGTGAGAAAGATAC 
AGGAAATTACACTGTCATTCTTACCAATCCCATTTCAAAGGAGAAACAGAGCCACATGGTAT 
CTCTGGTGGTGAATGTCCCACCTCAGATTGGTGAGAAATCTCTGCTGTCTCCCGTGGACTCT 
TACCAGTACGGCACTTCCCAAACGCTGACGTGCACGGTCTACGCCGTTCCTCCCCCAAGTCA 
CATTCGCTGGTACTGGCAGCTGGAGACGGAGTGCACCTACCAGCCCACCCTCACTGCCTTAA 
CGACAAACCCATACACTTGTAAGGAATGGAGAAACGTGGAGGACTTCCAGGGGGGAAACAAA 
ATCGAAGTCAACAAAAATCAGATTGCCCTAATTGAAGGAAGAAACAAAACTGTAAGTACTCT 
TGTTATCCAAGCGGCCAATGTGTCTGCTTTGTATAAATGTGAAGCAGTGAACAAAGCTGGAA 
GAGGAGAGAGGGTTATCTCCTTCCATGTGACCAGGGGTCCTGAAATCACACTGCAACCTGGC 
ATCCAGCCCACCGAGCAGGAGAATGTGTCTCTGTGGTGCTCTGCGGACAGAACTATGTTTGA 
GAACCTCACGTGGTACAAACTCGGCCCACAGGCCCTGCCCATCCACATGGGCGATTTACCCA 
CACCTGTCTGCAAGAACTTGGATGCTCTTTGGAAAATGAATGCCACCATGAACTCTAACGGC 
ACAAATGACATCTTGATCTTGGAGCTGCAGAATGCATCCTTGCAGGACCAAGGAGACTATGT 
CTGCTTTGCTCAGGACAGGAAGACTAAGAAAAGACATTGTGTGGCCAGGCAGCTCACAGTCC 
TAGGTAGGGCAGTCACTCTGGACCATCCAGAGGCAGTTGGGTTGCCTTC$ATGE§§ 
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Figure 15 
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Figure 18 
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